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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optically active compound 

(photoreactive type chiral agent) having photosensitivity and capable of 

largely changing helical pitch (twist force) of a liquid crystal. 

SOLUTION: This optically active isosorbide derivative is represented by 

general formula (I) (wherein Ar1 and Ar2 represent each an aryl group or 

a heterocyclic group). In the isosorbide derivative, it is preferable that 

Ar1 and Ar2 are the same substituent groups. — HBsE UWi 
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[0 12 5] 03- (G) fcaSf.fcSlc, ffilRl 

Hi 4©±7Jlc«, %®^¥<85&£tttt&ffiSrtrf 
3^-7X^2 8 *fiEKS*u c(0^2 8^U 
S-^nU^f 1 ; y??foflJI 1 6lc/^^->«^Hg 
•fSfiS. 3 bXf'J y *ftJMI 1 6 tctt. ttflgftfttic 

mz-i*. m& (O *s»u «fe (b) 

Rtfifcft (R) Wfe (B) 

U (G) Rtfjfcfe (R) *m®2&Zffi&*. 

(R) *fi#U fife (G) Rtfltfe (B) S-JSii^ 
««S*««*T**5fe:»J«Sti«. 

[0 12 6]^(C 03- (H) (c^fi ? tc, 3 
f'J7W B Il 6tC*fLT. ±fEIH (G) fcfettS 

^%ffll">T, nUXfU y*«HWI 1 6±<D?Fgmft 

AO ^£-r§<ii:fcJ;D. 03- (I) KScTJ;? 
fc, B G ROKftHHWSff-ra a bXf'J y 

[0127] @1~3 IcmTJjmis ^^^-httlc 
k:M3T«#>3£. 01- (D) tc^-rA7-7-<;l/^ffl 

saibfems ±cra*©H3- co ~ en tc^ 

[0 12 8] cn6<DIiRfffifflt8IE?m 
¥ 1 1 -3 4 2 8 9 e^RXf^mW- 1 1-34 366 5 
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[0129] ±!eco<fc^(c, WEflMtt^Stt-fw/i/e 

(B), H(C), ^(R)<D3jlSfe<fct3*S^Bl*7-7^ 

[0130] omy^frLd *$Nli0>ft¥7<f ;W* 
JSCT. i^/T-, 3ttB£Htt&».k RtfSERfcftflt 

T'€^„ 0y*.tf N WM<D r«ft<o«MSfl|ia*Sft:«'«r* 

[0 13 1] *»^7-^;VAH, t03*Lfc*5SW 
©JKJM&S*. Rtf^OfflStofctOE-lttS (1)1? 

J f»{R^l*«:±fe:»ftlB«*^trJi (^HS) fcRttfcJB 

ffi©» (91) *^tte.nT^rt<t^o 
[0132] *uiattJittft:^ Jt^ttt/v— Rtfjt 

mm-m^. co -??«*n«)t¥Sttwyy;nf f 

[0 13 3] *f6«<OJtt*7-f;l/Att, HUffi* 

ut. waaeiftfflaiie, fens, ^^jxs^h©x 
i^stMsntfej;^, <fcD«»wtttv mean 

[0134] ±f2©<fc5t, t5S©)t¥JStt-ryy;nf 
so Mni/Xf'J Lfca^tcti, ^©JiS? 
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-t^a, fewatgn^isfe (b, g. r)co^#7^^ 
[0135] ceajftfto *5wao«wiif*:tt, isntt 

[0136] *^©ESi»tt^ ^J^tcfMPBtt* 
<D«*B^*x fttf 4^©ffl« , »li:tliSB--teK ( I ) t 

isns jfc*ig«w y y;w tr KS*f**^A/t?.* s t © 

©fl&©» (B&) tf^tfStiT^Tfc <fc(/\, 

[0137] tsiHJSftttft-^, fi'&it^yv-s.t;^ 
{£M^|gfcfc©£l^«©fc©>bM£fl§-C£, *-©##s, 

MS (i) Ta?*iS3t^Stt-i'yy;nf kshw*©* 

[0 13 8] #Sg0Jj©iBg$£f*t±, slMLfc* 
*WO«JI«««*3»*fWJ±»c»»SC tic* * 

WJ4^6fcLTtt, ( 1 ) {g^«F»±fc^H^^ B B B 
&tlfcft^*m*ffll.''T, 3£ 
J9»±fcK*ftfli*K¥f *75r». (2) jgfttfcJifc:. 

«swsn«. swears (o st? (2) k^t, 
igw*^^©73&&^ic-o^-n;3:s tufe#f§Hjitf)ffi 

ftffl*»t*VT0!IiSbfel|«l (fg 1 Rtflg 2 ©flgflt) 
Rt>*0 1 ~ 3 <DMWl£WTW&-t*%%>o 

[0139] ±%z<D&5i£is-crm2nft*5m<D%dm 

r»»oaUt«mi*SEfl:*««*S*j SttfK n&A©« 
frt, « B |*5S^g{(:^-a:-5+^^Ji:bTH5fg-iSS 

(i) ■p*«n*)t*?sMt-fvy;i'eFSiiw**ffl«/^ 

#(^©T\ felPS®ffl©J£^B&£^/rr 
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[0 14 0] XmMtZftMtlsTte, *9E*»Wo« 
10 T, ^te3fcf2»*ff3Ci:tfT*S. Sfe, flcAO§9 

[0141] &L±sfflisit*$^ m^^mmmm. 
jttHH»»c * t> »&n*awsw»fi«*«ss*<») , ^©^ 

JH. BGR©3Mfe©fe*fiaf*t>«fe*?l«i6SCi:ft^€ 
So LfctfoT. »«©ftH©»*?1£. * J P*^**lft± 
20 u If lefts* -7— y^;i/^ J f>^#y^;i/A*»cfei,-'T 
t±, i'U7T*gP J f'*^*^-^©^^Rr#gi:*»?, 13 

[0 14 2] 

ssnsfco^tift^. ask ^SiSStw© rgisj st; 
r%j ii^r. ra»gpj &tf rs»%j ^a-r„ 
[0 14 3] sssswi] : A ©*J«) 

30 -<yy;nf F 1 . 2^e;i/ (175. 4g) , ->7VIE& 

3. 6^;!/ (306 g). P - h;l/x>x;^>^— 7K 
ftl#50. (2 2. 8 g) RtfF;l/X> 1 . 2U 

M&iffiffiLfCo f^->X?- 
•yyfc«fcD7K*^b**^ 1 O^KSlS^^/to SIS 
ii^W^ii^L, «aE*7kfc*ltfc. 3fefi8LfeH«:^jS 

-'N+'^VfcJiOfliiaftU fl:-&*A*l. 0^ (2 

8 1. 4 g) f#fc 0 1RSP8 4% 0 

[0 14 4] ±fS»C <t t> nfc{t^% A ^r[Bl^ Lfcig 
40 Tteic^-To 

'H-NMR (CDC1.) I Hin ppm fro 
m TMS) , 5. 3 4-5. 2 0 (2H, m) . 4. 

9 7-4. 8 7 (1 H, m) 

4. 57-4. 50 (1H, m) s 4. 12-3. 86 
(4H, m) 

3. 5 6 (2H, s) „ 3. 5 1 (2H, s) 
[0 14 5] Sfe&SGd 2 ] : (0)J^{b^l - 1 2©-& 
fig) 

{t-&%lA0. 3^ (8 4. 0 7 g) , 4-7h*->^ 

50 >X7;i/ft Fo. 6^1/ (106. 9g), tr^us; 
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>0. 06^1/(5. 94ml) , RlfTHF3 0 0m 
I (Dm&VQ* 4 0 <CV 7 ^M9H¥b*:. EJS»&ft*zk 

ftl-12*98. 9 g (0. 16 3^e;b) iRSp! 
54%. [a] D 2 5 - 1 6 7 ° (cO. 10, CHC 

1,) o 

[0 14 6] ±EkiJ:D»6nfcttJl*niSLfcia* 

1 H-NMR (CDC 1 3 ) ; 8 (TMS) , 8. 2 1 
(1 H, sK 8. 1 6 (1 H, sK 8. 0 3 (2 
H, d)> 7. 9 9 (2H, d) N 7. 0 0 (2H, 
dK 6. 99 (2H, dK 5. 42-5. 31 (2 

H, mK 5. 10-5. 02 (1H, m) x 4. 69 
-4. 63 (1H, m) , 4. 22-3. 9 2 (8H, 
mK 1. 88-1. 72 (4 H, mK 1. 60- 

I. 42 (4H, m) , 1. 0 3-0. 9 3 (6H, 
m) 

[0 14 7] QHGNM3] : (iift^l-19^ 

m) 

tmm^mr^t^ 1 - 1 9*»fc. t\m 1 

4% s [a]D 25 -lll° (cO. 10, CHC 

1 3 ) o 

•H-NMR (CDC I,) ; 8. 2 2 ( 1 H, sK 
8. 18 (1H, s), 8. 1 0-7. 9 8 (4 H, 
mK 7. 06-6. 95 (4 H, m) % 5. 43- 
5. 32 (2H, mK 5. 12-5. 04 (1H, 
m) , 4. 74 (4H, sK 4. 7 0- 4. 6 4 (l 

H, mK 4. 2 2-3. 9 2 (4 H, mK 3. 82 
(6H, s) 

[0 14 8] B©fcflfj4] : m^it^ty} 1-1 5 <7>& 
00 

mm 2 tnmwmvibtm 1 - 1 5*#fc. nxm 1 

7%. [a] D 25 - 1 2 6 ° (cO. 10, CHC 

I. ) o 

'H-NMR (CDC 1 3 ) ; 8. 2 1 (1 H, sK 
8. 16 (1H, sK 8. 07-7. 96 (4H, 
mK 7. 07-6. 96 (4 H, mK 5. 42- 
5. 31 (2H, mK 5. 10-5. 02 (1H, 
mK 4. 69-4. 63 (1 H, mK 4. 22- 
3. 90 (12 H, mK 2. 03-1. 92 (2H, 
m) 

[0 14 9] BGK0S5]-: (mmibfm 1 - 1 4 <D-& 
fig) 

mm 2 tmmttmvit&wi 1-14 ro^3 

8%, [a] D 25 - 1 12° (c 0. 10, CHC 

I3) o 

•H-NMR (CDC 1 3 ) ; 8. 2 2 (1 H, s) N 
8. 18 (1H, sK 8. 09-8. 00 (4H, 
mK 7. 9 6 (4H, dK 7. 2 4 (4H, d) . 
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7. 10-7. 00 (4H, mK 5. 43-5. 32 
(2H, mK 5. 12-5. 02 (1H, mK 4. 

7 4 -4. 6 0 (5H, mK 4. 4 5 -4. 3 2 (4 

H, mK 4. 2 4- 3. 9 2 (4 H, mK 2. 4 1 
(6H, m) 

[0150] mmme] : wmtsm 1-16^ 
fig) 

usepj 2 1 ra*a#»-e{fc** 1 - 1 e ir^ 5 

4%, [a] D 25 - 9 8° (cO. 10, CHC1 3 ) 0 
10 1 H-NMR (CDC 1 3 ) : 8. 2 2 ( 1 H, sK 

8. 18 (1H, sK 8. 10-7. 95 (4H, 
m) , 7. 0 7-6. 9 5 (4 H, m) . 5. 43- 

5. 32 (2H, mK 5. 12-5. 01 (1H, 
mK 4. 72-4. 6 3 (1 H, mK 4. 3 5- 

3. 90 (12H, mK 2. 4 0-2. 0 4 (8H, 
mK 1 . 75-1. 4 8 (4 H, mK 1 . 40- 

I. 17 (8H, mK 0. 98-0. 80 (6H, 
m) 

[0 15 1] BUMfll 7] : (W^ft-&»2-9 0* 

20 m 

mum 2 tra«ft?ss^ft^»2 - 9 ttmtco ibwu s 

%, [«]d 2 5 - 1 7 7 0 (cO. 10, CHCUK 
1 H-NMR (CDC 1 3 ) ; 8. 20 (1H, sK 
8. 13 (1H, s) % 7. 8 3-7. 7 5 (2H, 
m) , 7. 5 2-7. 4 2 (2 H, m) , 6. 98- 

6. 89 (2H, m) . 5. 4 3-5. 3 3 (2H, 
mK 5. 12-5. 04 (lH, mK 4. 70- 

4. 72 (1H, mK 4. 2 3-3. 8 8 (1 6H, 
mK 1 • 9 8-1. 81 (4 H, mK 1 - 53- 

30 1. 3 0 (8 H, m) . 1. 0 0-0. 8 8 (6H, 
m) 

[0152] immsi : (mmtsifoz- 1 4^ 
fig) 

{fr&%A0. 1 0 5€;V (2 9. 4 2 g) , ;^>J> 
0. 2 3 1^1/ (3 5. 1 5 g) . Sf/V^-^i. 
0. 2 1^ (16. 1 9 g) , Rtfx*y— 0 0 
m 1 £rg^U 2H$|irc»KLfco SiS^^Tk 1 0 0ml 

gfejfbfco M^ffr£$&J2- 1 4*0.' 0 6 3^;b (3 
40 4 . 8 g)f|fc W6 0%, [a] D 25 - 2 3 7 ° 
(c 0. 1 0, CHC 1 3 ) o 

[0 15 3] ±!3fcJ;t)#6nfc3BJ|*raSL/fcjB* 

1 H-NMR (DMSO-d 6 ) ;8. 27 (1H, 
sK 8. 24 (1H, sK 7. 8 2-7. 7 2 (2 
H, m) , 7. 7 0- 7. 6 0 (2H, m) N 7. 02 
-6. 92 (2H, mK 5. 4 1-5. 26 (2H, 
m) x 5. 00-4. 92 (1 H, mK 4. 62- 
4. 55 (1H, mK 4. 15-3. 70 (10H, 
50 m) 
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[015 4] BHK0IJ9] : (»R{b£*2-l 8©£ 
00 

2-14. 5mW (2. 7 4 gK h'Jx 
^;l/7 ^y\0 m^e;V ( 1 . 02g) , THF2 0m 1 
(Dm&tote, 4 - n -f>;^tM>^i^D'J F 
10m€;K2. 9 7 g) cDTHFJg^O°CtcTST 

T, *H^Hf**efe^M^fb'&^2- 1 8£r3. 4m^r 
;l/ (3. 6 6g)|fc 1K$6 8%, [a] D 25 -86 

0 (c 0. 10, CHC 1 3 ) o 

[0155] ±Efc*D#&n3fe»a*ra«Lfctsa 

1 H — NMR (CDC 1,) ;8. 29 (1H, sK 
8. 2 2 ( 1 H, s) % 8. 1 5 (4 H, d) x 7. 9 
0-7. 81 (2H, mK 7. 5 8 -7. 48 (2 
H, m) . 7. 3 5-7. 2 6 (2 H, m) > 6. 98 

(4H, d) x 5. 4 7- 5. 3 7 (2H, m) , 5. 
15-5. 05 (1H, mK 4. 72-4. 65 (1 
H, mK 4. 2 5-3. 9 5 (8H, mK 3. 9 1 

(3H, sK 3. 90 (3H, sK 1. 90-1. 
76 (4 H, mK 1. 55-1. 20 (28 H, 
mK 0. 9 6-0. 8 2 (6H, m) 

[oi5 6] mmmio] »Mt^2-2oa) 
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mmm 9 tmm^mnt^ 2-20 *mc 0 ir* 3 

3%, [a] D 25 - 7 8 ° (cO. 10, CHCl 3 )o 
1 H — NMR (CDC 1 3 ) ; 8. 33-8. 14 (10 
H, m) , 7. 9 2-7. 8 3 (2 H, m) . 7. 60 
-7. 50 (2H, mK 7. 3 7-7. 2 9 (2H, 
mK 5. 49-5. 38 (2H, mK 5. 16- 
5. 07 (1H, mK 4. 7 3-4. 6 6 (1 H, 
mK 4. 23-3. 95 (1 0 H, mK 3. 91 

(3H, sK 3. 9 0 (3H, s) 

[0157] B6K0J11] : (W^ft^»3-8CQ^ 
00 

mmm 2 hmmfr-ftm? 3-8 *mc 0 ^ 4 2 %. 

[a] D 2S -2 6 6° (cO. 10, CHCl 3 )o 
1 H-NMR (CDC 1 3 ) ; 8. 4 2 ( 1 H, sK 
8. 3 8-8. 3 0 (5H, mK 8. 23-8. 14 

(2H, m) x 7. 9 0-7. 7 7 (4 H, m) , 7. 
28-7. 13 (4H, mK 5. 50-5. 38 (2 
H, mK 5. 15-5. 0 8 (1 H, mK 4. 7 3 
-4. 68 (1H, mK 4. 2 8-4. 0 0 (4 H, 
mK 3. 9 8 (6H, s) 

[0 15 8] mm I 2] : («R{fc*W3- 1 4(0 



itsmk 5. 



4mW(l. 5 0g) , 6-tKD^>* 



*-2-t7h7;bftKl Om^l/ (1. 7 2 g) . » 
S7>^^A5. 4 111^(0. 3 9g) Mx^y 
-;l/2 0ml«^U 8^MffliffiUfe 0 KJSftfrB*** 

;i/Tiffe}tbTx WESft:^tt3- i 0*3. i m^e;l/ 

(1. 8 1 g) tffco hUxf;l/7^>6. 8 

m^b (6. 9g) MTHF 2 0m 1 ^i^LStJC 
/££PL/co £tUc h;l/D^DiJ H3. 2mW 

(o. 4 9 g ) *?STb. iST2«^Lfe 0 SJS 
10 fi^W**K:&«\ »6nfcHf**»*bfco 

DVhy77^HcT»||l^ M^ft^3-1 4* 
0. 3 0m^ (0. 2 4 g) f#fc Q MM 1 0 %, 

[a] u 2 5 - 1 4 6 ° (c 0. 10, CHC 1 3 ) . 

[0159] ±eicj:o»6nfcia»*iBiffibftia* 

*> TI2^^^ 0 

1 H— NMR (CDC 1 8 ) ; 8. 50-8. 40 (4 
H, m) , 8. 2 8- 8. 18 (2H, mK 8. 15 
(4H, d) N 8. 0 8-7. 9 0 (4 H, m) N 7. 
78 (2H, s) . 7. 5 2-7. 4 3 (2H, m) s 
20 7. 3 5 (4 H, d) , 5. 5 2-5. 4 0 (2H, 
mK 5. 19-5. 09 (1H, mK 4. 76- 
4. 69 (1H, mK 4. 2 8-3. 9 5 (4 H, 
mK 2. 4 7 (6 H, s) 

[0160] m^, mmmiz&v^mmmmttmmT 

\i\ ffis mmm^cD rgpj rxi r%j ra» 
SPj rfi%j *s^o 

[oi6i] [§?ss#«i 3-2 e] : ytmmic&zmffi. 

30 -«« (I) OM6*iStt-YVy;l/K FRtttt OtKJSS! 

fc 1 4«Wco*, ^*j|jB«!» (Z L I - 1 

13 2, *;v?$±m) tcSELfcgsanm-effi^UT. * 

(rfr^XJK* 1 . 1 mm. fffeK) Ic&ALfCo Cl 

cn^'J^^MXf^y^w- (HTP) tc^g 

[0 16 2] ±fe*^tf^;Wc#LTBEzk 
40 ffi^ l/7frt> 3 0 0 mW/ c m 2 (OmSt^mV 3 

a8Ky^*webT. cnjfeHTPkifRnu wwit^ 

<DS6*DHTP(D*ft**JKJbT^ auc^bfco S 
* (HTP) <mkZ#%C£tfT*Zrc 0 t^, ^ 

[0 16 3] 
[Si] 

50 
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1 — 12 


1. 0% 


44 


8. 6 






1-13 


1. 0 


42 


6 1 


6. 9 




1-14 


0. 5 


19 


3. 7 


6. 1 


-t- 


1-10 


1 0 


28 


4. 3 


6. 5 




2-7 


1. 0 


35 


6. 4 


5. 5 




2-8 


1. 0 


42 


7. 4 


5. 7 




2-9 


1. 9 


45 


7. O 


6. 4 




2-10 


1. 0 


33 


6. 1 


5. 4 




2-1 1 


1. 0 


12 


3. 9 


3. 1 




2-1B 


2. 0 


38 


2. 5 


15 




2-20 


1. 0 


50 


2. O 


25 


I 


2-21 


1. 0 


60 


3. 9 


15 




3-8 


O. 25 


38 


8. 3 


4. 6 




3-9 


1. 0 


41 


6. 9 


5. 9 





[0 16 4] mmmz 7-3 0, j±^ji~2] 

7 0 n mttjfitcft2gcf 'frifcfi^W-r^ h^>X^r;l/ = ^. 
-2- (Upl andm 4. 8mW/cra ! )^)l 

«a*ft*« 4 mmtrmcB-rtsMm 1 ~ 2 ft^wco* 
tas«i 



^CO^CH^O— ^j>— CO; 



mt, 3 7 0 nmttjfiCDftlCittLT&^gtfiS^C £tf 

[0 16 5] 
Mt3 3] 




tt*NH2 




[0 16 6] im.21 







ttMHTP 


3tfflW«HTP 




1-12 


1. 0% 


44 


17 






2-9 


1. 0 


46 


21 


2. 1 




2-20 


1. 0 


60 


11 


4. 5 




3-9 


1. 0 


41 


27 


1. 5 






1. 0 


23 


20 


1. 2 






1. 0 


44 


43 


1.0 





[oi67] mmm 31]: j£f»«R(B3fcs»Roff 

( 1 ) ^«CD^« 40 
CW ^COLX- 1 4 0 0) l»Xt!>3-^-ii: 

*t)jwiu 1 0 o-c<o*-7>T' sftmn.mLrc&, 
2 5 o-cw*- yy-e 1 mKm&vxwkm^m^L 

[0 16 8] (2) fHH 

±E* 0#fcEft«ftfi!f9Xafi<O»8EiRiit±te. TIE 



S 1 1 0°C(D*-y h7U-h±fc:T5#ft8GM$L;fc&, K 
ZSSTt? 3 6 5 n mlcym^'l^&S^-^^y F^Xy 
-rfl/frfcrt-LT, jH*BE*»tn«:J:9 1 #H)tJ!B*f*fT 
ofc„ 1 1 0°CfC»#L/c:mi^Bimt5^ 

fcfxij^l/^— 500mJ/cm ! T'Mtc^ffi^r^7tL. 

[0 16 9] 
[ft3 4] 
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l=CH 2 
4 2K«0 



CH ^ 0(C ^ £ ^°- < ^H^o ( ch 2)4 oSci 




ffli^fc^tt 1-12 



CC1 3 




[0170] ±isj;^)ff t>titcFimytmmi±, 450 

— 6 5 0 n mJcSSj2jeft»Sffl«<Da»?S*f^bx 
/Co L^t>> 5 5 0 nm(D»;SHttS?^B»tS 

mm* 9 8%t?*-3fe 0 

[0 17 1] BBfcflfB3 2] : ffift*^— "7^;l/^^ 



4ZHW 



R= — 6— <^^>— 0(CH2) 4 o6cH-CH 2 



SKIM 




znmm 



(1) 7-f;i/*«£<Dip« 

*t>»ftjU 1 0 0°C©^— 7VT5»MLfe^ *40 



fe 0 Mte, 11^)^®^ ^ tf V i>~%!Mfc <fc 0 BBtRl^S b 
[0 17 2] (2) 

[0 17 3] 

Mb 3 5] 
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CH 2 -CH?0(CH 8 ) 4 CH^^-icHQHD?-<Q>-0(CH 2 ) 4 oScH=CH 2 
Z=CH?C ~ 



4 2 Hies 



CH^CHCOtCHa), 




4 0§CK 



'(CHj) 4 OCCH=CH s 
4 2M« 



R = — ^— ^^>— O(CH8) 4 0§CH-CH a 




> KM BP 




OCsHnCn) 

4 V CN bcH 3 sjtm» 
2 Men 



3R««J 



[0 1 7 4] #^T% *7^ifi©«fgttt5<J;? 
tl 10 "CCD* -y h TV- h ±K 5 &vm& U &ffi£ 30 

#W3£|5gfcg&t> (0%, 4 6%, 9 2%) . **Vf 

LTWPlZlxrcy* hvx^t3 6 5 nmfcff'L.^JtO 

jetmwtk: j: o ma l/^ — =. > cvtzvm 
m^^-im^mmmicMhx i2o m j/cm ! 

[0 17 5] 7* h7X^i/ , !yK;U7^;l'? 40 

tttm.9ffii%. Rt>9lc4 0 0 n mW±0^jSii-r5 
(4 0 0 nmt5 0%SI) ->t-7°*7 b7i , ;l'^ 

mik <fc 9 B8Wx*;l/:£— 5 0 0 m J/cra ! TSlc£ 

mm®) <Dmti&*{&m? ztctbic^ 22ow-7 

2 0 U »&fflsfi/S 



4 0 DHlffi 



[0 17 6] S5SS0IJ3 3] : — :7*;l/*<0f|? 
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